J007R-3e/d PS17PTQ t 7 DECPnni 



PORM PTO.1390 U.S. DEPARTMENT OF COMMERCE PATENT AND TRADmARK OFHCE 
TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE CDO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER: 
T01-4929/TS 



iPPI 



1.5) 



INTERNATIONAL APPLICATION NO.: 
PCT/JPOO/03897 



INTERNATIONAL FILING DATE: 
15 JUNE 2000 (15.06.00) 



PRIORITY DATE CLAIMED: 
15 JUNE 1999 (15.06.99) 



TITLE OF INVENTION: METHOD FOR MANUFACTURING A FILTER ELEMENT 



APPLICANT(S) FOR DO/EO/US: Kunimoto SUGIYAMA and Tadayukl ONODA 



Applica nt herew ith submlte to the United States Designated/Elected Oice (DO/EOAJS) the following items and other information: 



1. 

2. 

3. 

4. 
5. 



9. 
10. 

11. 
12. 

13. 

14. 
15. 

16. 



X 



tern 





a. 








b. 




c. 







* 


a. 




b. 




c. 


%[ 


d. 



This is a FIRST submission of items conceming a filing under 35 U.S.C. 371. 

This is a SECOND or SUBSEQUENT submission of items conceming a filing under 35 U.S.C. 371 . 

This express request to begin national exarriination procedures (35 U.S.C. 371 (f)) at anytime rather than delay examination until the expiration 
of the applicable time limit set in 35 U.S.C. 371(b) and POT Articles 22 and 39(1). uu . u..u. uiccApiauun 

A proper Demand for International Preliminary Examination was made by the 1 9th month from the earliest claimed priority date. 

A c opy of the International Application as filed (35 U.S.C. 371(c)(2)) 

is transmitted herewith (required only if not transmitted by the International Bureau -in Japanese language) . 

has been transmitted by the international Bureau, (see attached copy of PCT/IB/308) 

is not required, as the application was filed in the United States Receiving Office (RO/US). 

A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

Am endme nts to the claims of the international Application under PCT Article 19 (35 U.S.C. 371(c)(3)). 

are transmitted herewith (required only if not transmitted by the International Bureau). 

have been transmitted by the Intemational Bureau. 

have not been made; however, the time limit for malting such amendments has NOT expired, 
have not been made and will not be made. 



A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

A translation of the annexes of the Intemational Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371 (c)(5)). 
1 . to 16. betow concern document(s) or infomnation included: 
An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 

A substitute specification. 

A change of power of attorney and/or address letter. 



page 1 of 3 



1 ~» J 



JC07R80'dPCT/PTQ 1 7 DEC 200) 



U.S. APPLICATION NO. Of »^wny.^F|^|J 



INTERNATIONAL APPLICATION NO. 

PCT/JPOO/03897 



ATTORNEY'S DOCKET NO. 



17. 1 ^ 1 The following fees are submitted: 
BASIC NATIONAL FEE (37 CFR 1.492(aM1)-(5)): 

Neither international preliminary examination fee (37 CFR1 .482) nor international search fee 
(37 CFR1 .445(a)(2)) paid to USPTO and international Search Report not prepared by 

Intemational preliminary examination fee (37 CFR 1.482) not paid to USPTO but international Search 
Report prepared by the EPO or J PO $89000 

Intemational preliminary examination fee (37 CFR 1 .482) not paid to USPTO but intemational search fee 
(37 CFR 1 .445(a)(2)) paid to USPTO $ 740 00 

Intemational preliminary examination fee (37 CFR 1 .482) paid to USPTO but all claims did not satisfy 
provisions of POT Article 33(1)-(4) $ 710 00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO and all claims satisfied provisions 

ENTER APPROPRIATE B/^IC FEE AMOUNT = 


CALCULATIONS PTQ USE ONLY 




$ 890.00 




Surc|iffl-ge of $130.00 for furnishing the oath or declaration later than months from the earliest claimed 
priorisaate (37 CFR 1.492(e)). 


$ 




iEcLAIIWS 


NUMBER FILED 


NUMBER EXTRA 


RATE 


$ 


■:f! 

Totaj-fefaims 


5-20 = 


0 


X $18.00 


$ 




Indeillident claims 


2-3 = 


0 


X $84.00 


$ 




MULTIpLE DEPENDENT CLAIIWS(S) (if applicable) 


+$280.00 


$ 




H ■ 

iUs TOTAL OF ABOVE CALCULATIONS = 


$ 890.00 




RediftHon of Vz for filing by small entity, if applicable. Applicant claims Small Entity Status under 37 CFR 

1.27iui + 


$ 




SUBTOTAL = 


$ 890.00 




Proclssing fee of $130 for fumishing the English translation later than months from the earliest claimed 
priority date (37 CFR1 .492(f)). 


$ 




TOTAL NATIONAL FEE = 


$ 890.00 




Fee for recOTding the enclosed assignment (37 CFR1 .21 (h)). The assignment must be accompanied by an 
appropriate cover sheet (37 CFR 3.28, 3.31). $40,00 per property + 


$ 40.00 




TOTAL FEES ENCLOSED = 


$ 930.00 






Amount to be 
refunded: 




charged: 





A Check in the amount of $ 930.00 to cover the above fees is enclosed. 

Please charge my Deposit Account No. 25-01 20 in the amount of $ to cover the above fees. A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required by 37 CFR 1 .16 and 1 .17, or credit any overpayment to 
Deposit Account No. 25-0120. A duplicate copy of this sheet is enclosed. 



send all correspondence to: 

Young & Thompson 
745 South 23rd Street 
2nd Floor 

Arlington, VA 22202 
(7031 521-2297 
facsimile (703) 685-0573 

Customer Number: 000466 



December 17, 2001 



^Benoit Caste! 
Attorney for Applicant 
Registration No. 35,041 



Y&T99 



2 of 2 



"' ' JC07R8C'dPCT/PTO 1 7 DEC2001 

10/009764 

PATENTS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 
Kunimoto SUGIYAMA et al . 
Serial No. (unknown) 
Filed herewith 

METHOD FOR MANUFACTURING A FILTER ELEMENT 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, B.C. 20231 

Sir : 

Prior to the first Official Action and calculation 
of the filing fee, please substitute Claim 1 as originally 
filed, which appears on page 14, with Claim 1 as filed in the 
Article 34 amendment of March 15, 2001. The page containing 
Claim 1 is marked "AMENDED SHEET" and is attached hereto. 
Following the insertion of Claim 1, please amend these claims 
as follows: 

IN THE CLAIMS : 

Please amend claims 3-4 as follows: 

--3. (Amended) The method for manufacturing a filter 
element as claimed in Claim 1, wherein: 

said resin and material for said filter are formed of 
same material . 

4. (Amended) A filter element manufactured by carrying 
out the method as claimed in claim 1.-- 



Kunimoto SUGIYAMA et al . 



REMARKS 

The above changes in the claims merely place this 
national phase application in the same condition as it was 
during Chapter II of the international phase, with the 
multiple dependencies being removed. Following entry of this 
amendment by substitution of the pages, only claims 1-5 remain 
pending in this application. 



Respectfully submitted, 
YOUNG & THOMPSON 



By 

Benolt Castel 
Attorney for Applicant 
Customer No. 0004 66 
Registration No. 35,041 
745 South 23^"* Street 
Arlington, VA 222 02 
December 17, 2001 703/521-2297 



" VERSION WITH MARKINGS TO SHOW CHANGES MADE" 

Claims 3-4 have been amended as follows: 

3- '■'^^^^^ The method for manufacturing a filter 
element as claimed in Claim 1- or 2 , wherein: 

said resin and material for said filter are formed of 
same material . 

4- A filter element manufactured by carrying 
out the method as claimed in ^^^^| any one of Cldl u m 1 
to 3 . 
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CLAIMS 



1. (Amended) A method for manufacturing a filter element, comprising 
the steps of: 

supporting a filter so that at least one part of said filter is exposed; 

semi-curing resin in a prescribed shape to prepare a semi-cured 
resin through a removable section in a place, which is apart from the 
exposed part of said filter so as to face the exposed part thereof, and 
hold it; 

removing the removable section and bringing said semi-cured 
resin into contact with the exposed part of said filter, to insert forcedly 
the part of said filter into said semi-cured resin; and 

curing said semi-cured resin into which the part of said filter has 
been forcedly inserted. 

2. The method for manufacturing a filter element as claimed in 
Claim 1, wherein: 

said filter is a tubular filter, and said at least one part of said filter, 
which is to be forcedly inserted into said semi-cured resin, is opposite 
: ends of said tubular filter. 

3. The method for manufacturing a filter element as claimed in 
Claim 1 or 2, wherein: 

said resin and material for said filter are formed of same material. 

4. A filter element manufactured by cariying out the method as 
claimed in any one of Claims 1 to 3. 

5. A mold for manufacturing a filter element, comprising: 

a supporting member for supporting a filter so that at least one 
part of said filter is exposed; and 

a semi-curing mold member for semi-curing resin in a prescribed 
shape, said semi-curing mold section having a holding section for 
holding at least a semi-cured resin and a removable section, which is 
removed to expose at least one part of said semi-cured resin, said 
removable section being disposed between an exposed part of said filter 
and said holding section, and said holding section being disposed so 
that said exposed part of said filter comes into contact with an exposed 
part of said semi-cured resin, after removal of said removable section. 
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SPECIFICATION 



METHOD FOR MANUFACTURING A FILTER ELEMENT 
TECHNICAL FIELD " " ' ~ 

The present invention relates to a method for manufacturing a 
filter element, in which a retaining member and the other members such 
as a sealing member made of resin are secured to a filter. 

BACKGROUND OF THE INVENTION 

In general, a filter such as an air filter and an oil filter is secured 
to a member having a high rigidity, such as a retaining member to 
compose a filter element to be used. Because the filter as manufactured 
is formed of material having a relatively low rigidity such as filter paper, 
and it is therefore difficult to mount such a filter by itself to the other 
member or provide a sufficient air-tightness between the filter and the 
other member. 

In view of easy formability, resin is normally used for forming the 
above-mentioned member having a high rigidity. An insert injection is 
often applied to secure the rigid member on the filter. 

Such an insert injection can be applied to manufacture of the 
filter having a simple shape. However, the insert injection may not be 
applied to manufacture the filter having a complicated shape. More 
specifically, some consideration is needed to bring the filter into contact 
with the mold so as to prevent resin from spreading over any portions of 
the filter, excluding its portions to which resin body is to be formed. The 
complicated shape of the filter however leads to complication of the mold. 
There may be a case in which the mold cannot be formed due to its 
complexity, causing a problem. When an attempt is made to form a 



resin-molded body on each of the opposite ends of a tubular filter having 
a complicated shape such as a chrysanthemum shape by the insert 
injection, a mold placed in the filter cannot be removed, thus causing a 
problem. It is substantially impossible to apply the inert injection to the 
5 opposite ends of such a filter. 

DISCLOSURE OF THE INVENTION 

An object of the present invention, which was made in view of 
the above-mentioned problems, is therefore to provide a method for 
manufacturing a filter element having a resin-molded frame, which 
10 permits to easily form the resin-molded frame, even when the filter has a 
complicated shape. 

In order to attain the aforementioned object, a method of the 
present invention for manufacturing a filter element, comprises the steps 
of: 

15 semi-curing resin in a prescribed shape to prepare a semi-cured 

resin; 

inserting forcedly at least one part of a filter into said semi-cured 
resin; and 

curing said semi-cured resin into which said at least one part of 
20 said filter has been forcedly inserted. 

According to the present invention, a part of the filter is inserted 
mto the semi-cured resin, and then, the semi-cured resin is completely 
cured. As a result, a mold, which provides a prescribed shape of resin 
during semi-curing the resin, suffices. A complicated shape of the filter 
25 does not lead to complication of the mold. It is therefore possible to 
form a molded body of resin, leading to an easy manufacture of the filter 
element at a low cost, even when the filter has a complicated shape. 
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The filter element of the present invention may preferably be 
applicable in case where the filter is a tubular filter and at least one part 
of the filter, which is to be forcedly inserted into the semi-cured resin, is 
opposite ends of the tubular filter. It has been substantially impossible 
5 to apply the insert injection to the opposite ends of the tubular filter, 
especially the tubular filter having the complicated shape to form a 
molded resin. It is therefore possible to apply the present invention to 
formation of the molded resin on the opposite ends of the tubular filter, 
thus putting the technical effects of the present invention to practical 
10 use. 

In the method of the present invention for manufacturing the 
filter element, the above-mentioned resin and material for the filter may 
preferably be formed of same material. The feature that the 
above-mentioned resin, i.e., a member (such as an outer frame), which is 

15 formed on a part of the filter and has a high rigidity, and the material for 
the filter are formed of the same material, makes it unnecessary to 
separate the filter from the outer frame or the other structiiral 
component, when the filter element is recycled. It is therefore possible 
to recycle the filter element as it is, thus leading to an effective recycling 

20 system. 

Another object of the present invention is to provide the filter 
element, which is manufactured by carrying out the above-mentioned 
method for manufacturing the filter element. A mold for such a filter 
element is simpler than a mold for the conventional filter element in 
25 which the molded resin is formed by the insert injection, thus reducing 
the manufacturing cost of the mold. No time is required to remove the 
mold, providing advantages in costs. In addition, it is possible to form 
the resin frame on the filter having a complicated shape such as a 
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chrysanthemum shape so as to provide the filter element in which 
supporting members made of resin are formed on the opposite ends of 
the filter, although such a formation of the resin frame cannot be 
performed by the conventional technique. 

^ Further another object of the present invention is to provide a 

mold for manufacturing a filter element, comprises: 

a supporting member for supporting a filter so that at least one 
part of said filter is exposed; and 

a semi-curing mold member for semi-curing resin in a prescribed 
10 shape, said semi-curing mold section having a holding section for 
holding at least a semi-cured resin and a removable section, which is 
removed to expose at least one part of said semi-cured resin, said 
removable section being disposed between an exposed part of said filter 
and said holding section, and said holding section being disposed so that 
15 said exposed part of said filter comes into contact with an exposed part 
of said semi-cured resin, after removal of said removable section. 

According to such a mold, it is possible to insert quickly the part 
of the filter into the semi-cured resin during semi-curing the resin, to 
form the molded resin, even when the resin has a relatively short curing 
20 time. More specifically, resin is first supplied into the semi-curing mold 
member. Then, the resin is semi-cured into a semi-cured state. After 
completion of the semi-curing step, the removable section of the 
semi-curing mold member is removed. Removal of the removable 
section causes the part of the filter, which is exposed from the holding 
25 section, is placed in a position where the part of the filter can come into 
contact with the semi-cured resin, which has been exposed through the 
removal of the removable section. Then, the part of the filter, which is 
exposed from the holding section, is inserted quickly into the semi-cured 
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resin as exposed. The semi-cured resin is then cured completely. As a 
result, the molded resin can be formed on the part of the filter in a short 
period of time. It is therefore possible to easily manufacture the filter 
element with the use of the mold of the present invention, even when the 
resin has a relatively short curing time. 

The method of the present invention for manufacturing the filter 
element is characterized by comprising the steps of; semi-curing the 
resin in the prescribed shape to prepare the semi-cured resin; inserting 
forcedly at least one part of the filter into the semi-cured resin; and 
curing the semi-cured resin into which the at least one part of the filter 
has been forcedly inserted. The mold suffices to semi-cure the resin in 
the prescribed shape, leading to the simple structure, even when the 
filter has a complicated shape. It is therefore possible to form the 
molded resin on the filter, thus providing effects of manufacturing easily 
the filter element at a low cost, even when the filter has a complicated 
shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

^fi: .LiS-^ schematic sectional view illustrating an example of a 
mold for manufacturing a filter element, which is used in the method of 
the present invention for manufacturing the filter element; 

FIG. 2 is a schematic view illustrating an example of a 
manufacturing apparatus, which is used in the method of the present 
invention for manufacturing the filter element; and 

.^FIG^_^s a descriptive view illustrating an example of the steps of 
the method of the present invention for manufacturing the filer element. 
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Now, description will be given in detail below of the method of 
the present invention for manufacturing a filter element. 

The method of the present invention for manufacturing the filter 
element is characterized by comprising the steps of: semi-curing resin in 
5 a prescribed shape to prepare a semi-cured resin; inserting forcedly at 
least one part of a filter into the semi-cured resin; and curing the 
semi-cured resin into which the at least one part of the filter has been 
forcedly inserted. 

First, description will be given of the first step, i.e., the step for 
10 semi-curing the resin in a prescribed shape. The step for semi-curing 
the resin in the prescribed shape is conducted by pouring the resin into 
a metallic mold having a cavity with the prescribed shape and 
semi-curing it, although the present invention is not limited only to such 
features. The conventional metallic molding method such as an 
15 injection molding and a casting can be applied to the above-mentioned 
step. The suitable molds for the respective molding methods are 
applicable as the mold used in the above-mentioned step. The metallic 
mold may be completely closed or opened on the upper side. It is 
preferable to use the metallic mold described later for manufacturing the 
20 filter element in the present invention, in view of effectiveness and 
operability of the metallic mold. 

There is used, as the resin to be used, resin generally used to 
form an outer frame of the filter. There may be used any kind of resin, 
which can be semi-cured, for example, thermosetting resin such as 
25 phenol resin, melamine resin and polyurethane resin, and thermoplastic 
resin such as polyethylene, polypropylene, poljrvinyl chloride, 
acrylonitrile butadiene styrene resin, and (polyolefin, polyurethane or 
polyester) thermoplastic elastomer (TPE). 
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In the present invention, it is preferable that the 
above-mentioned resin and material for forming the filter are formed of 
the same resin. The above-mentioned feature that the material for 
forming an outer frame, which has a high rigidity, and the material for 
forming the filter are formed of the same material, makes it unnecessary 
to separate the filter from the outer frame, when the filter element is 
recycled. It is therefore possible to recycle the filter element as it is, 
thus leading to an effective recycling system. 

With respect to the resin, which is applicable in view of the fact 
that the above-mentioned resin and the resin for forming the filter are 
formed of the same material, thermoplastic resin is preferable. More 
specifically, there may be included polyester, polyamide, polypropylene, 
polyethylene, acetylcellulose, aciyl and pol3r^inyl chloride fiber. Any 
kind of material, which can be used as both the fiber material and the 
moldable resin, may be used. 

In the present invention, polyester and polyamide, which have 
widely been used as the moldable resin and material for forming the filer 
and are low-priced, are especially preferable. Polypropylene and 
polyethylene, which have widely been used as the moldable resin and 
material for forming a mesh used for the filter placed in a tank and are 
low-priced, are also preferable. 

With respect to the semi-curing of the resin, in case where the 
thermosetting resin is used, selection of the resin having a relatively long 
curing time makes it possible to obtain the resin in the semi-cured state 
in the middle of a curing reaction of the resin. In case where the 
thermoplastic resin is used, the resin in the semi-cured state can be 
obtained by making adjustment of temperature of the metallic mold to 
maintain a relatively long cooling period of time, after pouring the 



liquefied resin into the metallic mold. 

The above-mentioned prescribed shape means the shape that 
which is required for the resin, which has been cured completely. If the 
resin goes from the semi-cured state to the cured state to cause change 
in shape such as shrinkage of resin, the above-mentioned shape includes 
such change. Consequently, the above-mentioned prescribed shape 
means the shape of the frame and/or the other structural components of 
the filter element as the finished product. 

In the second step, a part of the filter is forcedly inserted into the 
semi-cured resin. The "part" of the filter means its part on which the 
molded resin is formed. In the preferable embodiment, the part of the 
filter means the end of the filter, on which a supporting member or a 
sealing member is provided. In the most preferable embodiment, the 
part of the filter means the opposite ends of the filter. 

In such a second step, the above-mentioned part of the filter is 
forcedly inserted into the semi-cured resin. In case where the molded 
resin is formed on each of the opposite ends of the filter, there may be 
carried out the steps of: inserting forcedly the one end of the filter into 
the semi-cured resin; curing the semi-cured resin; inserting forcedly the 
other end of the filter into the other semi-cured resin; and curing the 
other semi-cured resin. Alternatively, the opposite ends of the filter may 
be forcedly inserted simultaneously into the separate semi-cured resins, 
respectively, and these semi-cured resins may be cured completely. 

The filter element of the present invention includes any type of 
the filter element such as the filter element used in a fluid filter, i.e., a 
fuel filter and an air filter, so long as the resin is used as the outer frame 
and/ or the other structural components. The filter may have any shape 
such as a panel-shape, a roll-shape and a tubular shape. Applying the 



present invention to the filter having the complicated shape, to which the 
conventional insert injection cannot be applied, can fully provide the 
effects of the present invention, leading to preferable results. It is 
particularly preferable to apply the present invention to the tubular filter 
5 having the complicated shape such as a chrysanthemum shape. 

In the present invention, the semi-cured resin into which the 
part of the filter has been forcedly inserted is finally cured completely. 
The curing conditions depend on the resin to be used. In case where the 
thermosetting resin is used, heat may be applied to the resin to cause 
10 continuously the curing reaction. In case where the thermoplastic resin 
is used, the metallic mold may be cooled to cure the resin. 

Now, description will be given of the mold for manufacturing the 
filter element, which is suitably applicable to the method of the present 
invention for manufacturing the filter element. The mold of the present 
15 invention for manufacturing the filter element is characterized by 
comprising: a supporting member for supporting a filter so that at least 
one part of said filter is exposed; and a semi-curing mold member for 
semi-curing resin in a prescribed shape, said semi-curing mold section 
having a holding section for holding at least a semi-cured resin and a 
removable section, which is removed to expose at least one part of said 
semi-cured resin, said removable section being disposed between an 
exposed part of said filter and said holding section, and said holding 
section being disposed so that said exposed part of said filter comes into 
contact with an exposed part of said semi-cured resin, after removal of 
25 said removable section. 

The above-mentioned mold will be described in detail below with 
reference to the drawings. FIG. 1 illustrates an example of the mold of 
the present invention for manufacturing the filter element. The mold 1 
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for manufacturing the filter element is composed of a supporting member 
3 for supporting the filter 2 and a semi-curing mold member 4 for 
semi-curing the resin in the prescribed shape. 

In the example, the supporting member 3, which is designed to 
support the tubular filter 2, is obtained by forming a groove into which 
the filter 2 can be inserted, on a cylindrical material. When the filter 2 
is inserted in the supporting member 3, the filter 2 is supported so that 
the one end of the filter is exposed. The supporting member 3 of the 
present invention may have any structure so long as it supports the filter 
so that the filter is partially exposed. The supporting member 3 may 
have the groove, which has the similar shape to the shape of the filter, as 
shown in FIG. 1. The supporting member 3 may have a structure, 
which catches a part of the filter so that the opposite ends of the filter are 
exposed. The principal function of the supporting member is to support 
the filter. Accordingly, even in a case where the supporting member has 
the groove into which the filter is to be inserted as shown in FIG. 1, the 
groove does not need to precisely coincide with the shape of the filter, but 
may have a rough shape by which the filter can be supported. It is 
therefore possible to easily manufacture the mold at a low cost in 
comparison with a mold, which is used in the insert injection. 

In the mold 1 as shown in FIG. 1 for manufacturing the filter 
element, the semi-curing mold member 4, which is composed of a 
holding section 5 and a removable section 6, is placed on the supporting 
member 3. The holding section 5 of the semi-curing mold member 4 has 
a ring-shaped groove 7, by which the semi-cured resin is formed in 
accordance with the shape of the end of the above-mentioned tubular 
filter 2. The holding section 5 also has a gate 8 formed thereon, for 
supplying molten resin into the above-mentioned groove 7. The 



removable section 6 serving as the other structural component of the 
mold 1 for manufacturing the filer element comes on its upper surface 
into contact with the holding section 5 so as to liquid- tightly close the 
groove 7. The removable section 6 is placed on the supporting member 
5 3 so as to be removable after the groove 7 is filled with the resin and then 
the resin is semi-cured. Even when the removable section 5 is removed, 
the semi-cured resin is held in the groove 7. 

In the example, the semi-curing mold member 4 is composed of 
two structural parts, i.e., the holding section 5 and the removable section 

10 6. The present invention is not limited only to such a structure. The 
semi-curing mold member may be divided into three or more parts so 
long as it has the holding section for holding the semi-cured resin and 
the removable section, which is removed to expose the part of the 
semi-cured resin. Here, the "holding the semi-cured resin" means to 

15 hold the semi-cured resin without moving after removal of the removable 
section, and the above-mentioned "holding" means to hold the 
semi-cured resin until the part of the filter is forcedly inserted into the 
semi-cured resin as exposed, after the removal of the removable section. 

In the example as shown in FIG. 1, the groove 7 is filled with the 
resin and the removable section 6 is then removed after the supplied 
resm is semi-cured. During such a removal operation, the groove 7 for 
holding the semi-cured resin is placed so as to face the upper end of the 
filter 2 supported by the supporting member 3. Moving down simply the 
holding section 5 causes the upper end of the filter 2 to be forcedly 
25 inserted into the semi-cured resin in the groove 7. 

Now, an example of the method of the present invention for 
manufacturing the filter element, utilizing the above-mentioned mold 1 
for manufacturing the filter element will be described with reference to 
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FIGS. 2 and 3. FIG. 2 is a schematic view illustrating the example of the 
manufacturing apparatus, which is used in the manufacturing method of 
the present invention. The manufacturing apparatus 9 comprises a 
turntable 11, on which a mold unit 10 having two molds 1 for 
5 manufacturing the filter member can be placed and which is turnable; 
and a supplying device 12 for supplying the resin into the mold unit 10. 
The turntable 11 turns to move the mold unit 10, which are placed on 
the turntable 11, between a formation/ insertion area 13 in which the 
steps of supplying the resin and curing it are carried out and an 
10 insertion/ reversing area 14 in which the filter is inserted and reversed. 

The manufacturing method utilizing the above-mentioned 
manufacturing apparatus 9 will be described with reference to FIGS. 2 
and 3. First, the filter 2 is inserted into the groove of the left-hand 
supporting member 3 of the mold unit 10, which is placed in the 
15 insertion/reversing area 14, so as to hold the filter 2 therein (see FIG. 
3(a)). Then, the above-mentioned semi-curing mold section 4 is placed 
on the supporting member 3 (see FIG. 3(b)). Then, turning the turntable 
11 causes the mold unit 10 to move into the formation/ insertion area 13. 
The molten resin is supplied into the left-hand semi-curing mold section 
20 4 of the mold unit 10 as moved, from the supplying device 12. The 
removable section 6 is removed after the resin in the mold unit 10 is 
semi-cured (see FIG. 3(c)). Then, the upper end of the filter 2 is forcedly 
inserted into the semi-cured resin in the groove 7 of the holding section 5. 
Then, the mold unit 10 is cooled to cure the semi-cured resin completely. 
25 The turntable 11 turns to move again the mold unit 10 into the 
insertion/ reversing area 14. The holding section 5 of the mold unit 10 
as moved is removed and the filter 2 supported therein is taken out. 
The filter 2 thus pulled out is turned upside down and then inserted into 
the groove of the right-hand supporting member 3 so that the end of the 
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filter 2, on which the molded resin 15 has been formed, is directed 
downward (see FIG. 3(d)). In this case, the new filter may be inserted 
into the groove of the left-hand supporting member to carry out the steps 
for manufacturing the next filter element. After the filter 2 is turned 
5 upside down and inserted, the semi-curing mold section 4 is placed on 
the supporting member 3 (see FIG. 3(e)). The turntable 11 turns to 
move the mold unit 10 into the formation/ insertion area 13. The resin 
is inserted into the groove 7 of the semi-curing mold section 4 with the 
use of the supplying device 12 in the same manner as described above. 

10 The resin is then semi-cured. The removable section 6 is removed so 
that the other end of the filter 2, on which the molded resin 15 has not 
as yet been formed, is forcedly inserted into the semi-cured resin (see 
FIG. 3(f)). After the resin is cured completely, the turntable 11 turns to 
move the mold unit 10 into the insertion/ reversing area 14. Then, the 

15 filter 2 is taken out from the supporting member 3. The filter element 
16 having the molded resin 15 on the opposite ends thereof is obtained 
in this manner (see FIG. 3(g)). 

The present invention is not limited only to the above-described 
embodiments. The embodiments are merely described by way of 
20 illustration. Any invention, which has the structure based on 
substantially the same technical idea as that defined in claims and 
provides the same effects, is included in the technical scope of the 
present invention. 

In the above description, the mold for molding the resin is 
25 described as a metallic mold. The mold is however not limited only to 
the metallic mold, and may be a mold made of resin. 
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WHAT IS CLAIMED IS: 



1. A method for manufacturing a filter element, comprising the 

steps of: 

semi-curing resin in a prescribed shape to prepare a semi-cured 

resin; 

5 inserting forcedly at least one part of a filter into said semi-cured 

resin; and 

curing said semi-cured resin into which said at least one part of 
said filter has been forcedly inserted, 

2. The method for manufacturing a filter element as claimed in 
Claim 1, wherein: 

said filter is a tubular filter, and said at least one part of said 
filter, which is to be forcedly inserted into said semi-cured resin, is 
5 opposite ends of said tubular filter. 

3. The method for manufacturing a filter element as claimed in 
Claim 1 or 2, wherein: 

said resin and material for said filter are formed of same 
material. 

4. A filter element manufactured by carrying out the method as 
claimed in any one of Claims 1 to 3. 

5. A mold for manufacturing a filter element, comprising: 

a supporting member for supporting a filter so that at least one 
part of said filter is exposed; and 

a semi-curing mold member for semi-curing resin in a prescribed 
5 shape, said semi-curing mold section having a holding section for 
holding at least a semi-cured resin and a removable section, which is 
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removed to expose at least one part of said semi-cured resin, said 
removable section being disposed between an exposed part of said filter 
and said holding section, and said holding section being disposed so 
10 that said exposed part of said filter comes into contact with an exposed 
part of said semi-cured resin, after removal of said removable section. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



As a beiow named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent Is sought on the invention 
entitled. 

METHCD FOR MaNUFACTURING A FILTER ETiKMENT 



mB-r^m-^) izmm^iitLtzo 



the specification of which 
□ is attached hereto. 

m was filed on JuE 15, 2000 

as United States Application Number or 
POT Intemational Application Number 
EC!r/.TPnn/n^7 and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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Prior Foreign AppKcation(s) 

PI 1-1 68038 
(Number) 

(i 



P1 1-30651! 



Japan 



Japan 



(Country) 
(H«) 



(Number) 



(Country) 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign appiicatlon(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 

15/06/1999 m □ 

(Day/iVlonth/YearRled) Yes No 

28/10/1999 a □ 

(Day/MonthA'earRed) Yes No 

I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional appi)cation(s) listed 
below. 



(Application No.) 



(Rling Date) 



nmmmi7mm3mx^m^^tzwmm^(Dmmizmi-^mm 
^mmi^^i^xm^mmi!3^h?> z t^mMi^x\.-i^ir, 



(Application No.) 



(Rling Date) 

(iiSSB) 



I hereby claim the benefit under Trtie 35, United States Code, Section 
120 of any United States application(s), or Section 365(c) of any PCT 
Intemational application designating the United States, listed below 
and, insofar as the subject matter of each of the cisums of this 
application is not disclosed in the prior United States or PCT 
Intemational application in the manner provided by the first paragraph 
of Title 35, United States Code Section 1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 
Trde 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT Intemational filing date of application. 



(Application No.) 



(Rling Date) 
(tbiSB) 



(Rling Date) 
(ttiSSB) 



(Status: Patented, Pending, Abandoned) 



(Application No.) 

< mi^nf}^±xMmx'h?>tmi^x'.^?>zt. ?f>!cffit.«c^$ 
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(Status: Patented, Pending, Abandoned) 

iwsi : iffFfiFsi^, ^js*. mmm) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Secton 1001 of Title 18 of the United States Code and that such 
willful false statemerrts may jeopardize the validity of the application 
or any patent issued thereon, 
of 3 
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POWER OF ATTORNEY: As a named inventor, 1 hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
appBcation and transact ail business in Hie Patent and Trademark 
Office connected therewith: (/fef name and re^straffon number) 

Robert J. PATCH, Reg. No. 1 7.355 . 
Andrew J. PATCH, Reg. Ito. 32^325^ 
Robert F. HARGEST, Reg. No. 25,590, 
Benoit caSTEli, Reg. No. 3 5,0417 " 
Eric JENSEN, Reg. No. Jl^JBSS^, 
Thcxnas W. PERKINS, Reg. No_32^7, and 
Roland E. LOSiG, Jr., Reg. No. 41,949 



•Sit'W'Tfe Send Correspondence to: 

hi YOUNG & THDMPSOSI 

CI ~SecorKrFl oof7^745 South 23rd S toeet, 

□ Arlington, "Virginia 222 02"~uTs7Sr' 
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mh^MM^^ : (.^M^X^MM^-^) '^''■sct Telephone Calls to: (name and telephone number) 

is\ (703)521-2297 





Full name of sole or first Inventor 
Kunimoto SUGIYAMA 




Inventof's signature Date 
Su'^lj/a'Jft.^ kuTliMO't^ Deconriber 3, 2001 




Hamakita-shi, Shizuoka 434-0012 Japan 
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Citizenship ^ 
Japanese 




Post Office Address 
c/o Toyo Roki Seizo Kabushiki Kaisha 




7800,Nakaze, Hamakita-shi, Shizuoka 
434-0012 Japan 




Full name of second joint inventor, if any 
Tadayiaki ONCDA 




Second InventoPs signature Date 
Ta^dlLy/ukX nnt>Aa. December 3, 2001 




Hanekita-shi, Shizuoka 434-0012 Japan 
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joint inventors.) 
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